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(54) PROFILED PIPE 

(57) Abstract: 

FIELD: manufacture of pipes. SUBSTANCE: profile Is made In form of symmetric combination of three 
tear-shaped cavities formed from billet two of them are In contact by outer surfaces of widened 
portions forming third cavity between them; Inner surfaces of two tear-shaped cavities are formed 
by Inner surface of round billet and their outer surfaces are formed by outer surface of round 
billet Inner surface of center cavity is formed by outer surface of round billet and outer surface 
of this cavity Is formed by Inner surface of round billet EFFECT: enhanced reliability. 1 dwg: 
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(54) nPOMUTWlAH TPVBA ■ 

(57) Abstract 

McnonksoaaiQce: b Tpy6ocTpoeHHH. CymHOCTb H3o6pexeuKn: iipo^mib BwnanHCH b hhjjc cwMuerpjcraoft 
KOu6n»at9ni *o Tpex KanneBKAHhix nanocrefl. oOpaaoaaHHbix H3 xpy6Hoft aaroroBKH, «Be 10 Koropwx 
conpnxacaioTCH wejsjry co6oft HapyxHbDJH noeepxRocTHWH ymHpeHHWX tjacrett c 4>opbaipoBaHsieM mcxay 
moat TpcTten nonocm, npH rrow BHYTpexHHe noBepXHOcm KanneBunHfaue nonocreft o6pa30B*Hbi 

BHyTpeHiieft noBepxHocTWO Tpy^HOtt oaroTOBKM, vol HapyxHue noBepXHOcm o6pa3oeaHu HapyxKoft 
noecpxHocTbJo TpytSsoft 3arxrrooRn, a taryrpemuw noeepxHocrb cpe^Hefl nojiocm o6pa30Bana Hapyxnofl 
noocpxHOCTtJO Tpy6Boft oano-roBKii. napymiian noBepxHOCTb rroii nanocru o6pa30Baua BHyTpeHneA 
noBepxuocTuo Tpy6aoM aaroroBKH. 1 jut. 
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Description (Onxcanxe ■3o6pcxceKH|: 

M306pCTCHHC OTHOCHTCR K <>6pa6oTXe MCTa/l/IOB ROBJKMteU H U03HCT 6bJTb HCH0JIb3OBaHO XTpt\ 

ioroToancHMH Tpy6 c 4>accK»biw npo^iuicw, npKUCHfleubix e xatiecree aaroTOBOX nnaCTbipcfl. 
ncnonbsyeMbix wis* BoocxaHoancKim repuennwocTw boahhux. hc^kwux k raaosBix ckboxmr. 

MaBccTHa MKoronyHeeaH npoAonuio-ro^pMpoaanHaH Tpyoa, npmurran 3a npOTonai. BbmcuiHCHHaK ira 
itpyr/ioft Tpy6iioft saroroBXH nyreM A^P^wp 00 **™* (pacTfuxeioiH) ee nonepewHoro ccvchhh. PeryjuipyH 
BcnMHKHy B^a£jiHnamm paraaioe b oaroroBxy h hx KonnMecToo, moi&ho Ha oakor onpaBxe n3roTaBjiHBaTb 
Tpy<5bi c paarantHbiM npo$RJieM. *rro ocoOchho imlhlho p/w Tpy6. KcnojibsycMbix o itauocroe imacTWpefi pjw 
pcMoirra o6caffHbOC Tpyti- 

Hc^ocramou xaKoft Tpy6w hbtihctch 6onbaian crencjo. nfibopuaufai b mcctox K3rv6a, *rro yMCHMuacx 
BO3MOKU0CTb pacmHpcKHH nnacrbipH b kojiohhc h yoe/iR*aiDaeT crparKBaJoaott Hanpflxeuna h, xpoue 
Toro. oojtbmoc KorawecTBO xoHucHTpaTopoe HanpajRCHxH b weecrax worn 6 a Tpy<Sw. 

Tcxhkwccx&h oa^aMa, pcuiaeuan kdoGpctchhcm, saxnxwacrcH b yueHbrnemnf Berarmwbi ocTaTOwaoft 
ncbopumujm 3a ccr chsukchxa xpnwoHw npo^ium n o ammctmii npc^ojifaicbtx ntfapuunpA Tpy6w. 

nocTaanamafl sa^aqa pemacrcsi 3a cwr roro, «rro b npo^antHofl TpyfSe, npcauyn^CTBCHBo coapHOH, 
BfacnaraieuHoft c ^acomibCM cchookm apottuiH, oornacHO K3o6pcrerano. npo^anb BbmanHCH b 
CnMMCTpUHBOA KOM^HHOOHH H3 Tpcx xanncBHA»btx ncuiocTcfl. oopasoBaiiHboc «3 Tpy^HQft 3arOTOBKIL ABC H3 
Koropboc conpHxacaxrrcH mcjxay oo6oft HapyisHbiuR noocpxHocrmiH ymnpCHBbix uacrcH c ^opMRpOBaHHCM 
uexjjy KMMM Tpcxbcft nojiocTH, npM »tom BHyTpcHHMe noeepxHocTH RBtyx. laimeEH^Hbix nonocreft 
o6pa30BaHbi BHyrpcHHcfl noBepxBOCTbio Tpy^HOfl aaroTOBXH. hx HapyiKHMC noaepxHOCTH oopaaosaHbi 
HapyxHoft nooepxnocrwo Tpy6noft saroroBXti. a BHyTpcHHHH noBcpxHocTb nojiocrw o6pa3 0 BHHa HapyxuioR 
noBqsxHOCTbio Tpyfaofi 3aroTOBXM. HapymHan noBepxHOCTb sroii nomxmi o6pa30Dana BHyrpetmcM 
noBcpxtrocTuo Tpy6wofi 3aroT0BXH. 

. B npqyiaracuofi npo$iinhHOH Tpytie CxvibmaH nacre* noBcpxHocTH Tpytfw hbtihctch nacmxy onncaa&oA 
oKpyKBocTH. *rro sHaioiTejibKo ywonjuacT xamraccTBo xoHneirrpaTOB HanpHXCHHH no ncpHMrrpy Tpytibi m 
ycuraw paaflaMH npo$wiH R noBwmaer npotmocxt, cc^chhh npH paa^aMC Tpy6 b npouoooc fix wcoonraoBamw 
b Ka^ecTDc rmaerwpeH n/w soocraHoaneHiOT repucnraHocTH npa peMOHTe oocaAHwx kojiohh. Kpowc roro, 
CHHxa»TC« ocraiwHbic Hanpflmaovt w b csapHow mee nocne paawa^H TT>y6w b CKBaxHBC. TaK naK 
ceapnoft mon H axoAirrcH b 30hc wanofl A«l»P^aiB«!. a ocra/ima* wacrb ncpHMCTpa (c^wpMnpoBanHbic 
KanneBKHHfcie nanociM) hmcct nnasawc ncpcxoAW c uanoH xpmmuoa. 

nepxwerp Bapysnoft noecpxHOcni npo^mnuioa rpy6w Hecaonwao 6omjne BHyrrpcHHcro ncpHucrpa o6caAKoft 
Tpy^w flfw cooflaHKH BAT«ra, a uapywcMbdS onMcawmjA fluaucrp Mcnwnc BHyT-pcsnciX) flpaMCTpa o6caABofl 
rpytibi jyw o6ocncMCHHH cao6o«Horo cnycua d cKBaxuary. 

^cnaJiLooaaHHe npo^wtfaBMX Tpy6 b KaiocTW nnacTwpcM. ycraHaanHBacMbtx o Mccrax noBpcaAcmia 
(TpcnBiHbi. MocTHaa cxBoonan Koppoon*, ^cp^opwpooAiuuje oreepcTHR, h3hoc w AP ) o6caAHbix kojiohh. 
hmcct p«A npctiMynvCTB no cpaBHCiono c TpaAra^oHHWMH weroAaMn: sorvroBncHHC npo^grihHott TpytSbi 
csapnoa sanmnui nooBOJiHcr sHawrcjibBo cHH3trrt> pacxoAU na ee nposoeaAcrso; Tax icax 
3HatnrrenbHaH HacTb nepHMcrpa xpy^tj juvihctoi lacrt*) ooacaaiiofl oxpyasHocro rro yueHMnaeT 
Komfuecroo KOHneHTpa-roH, yDe/TMMHBajer ruiouiaAb conp*ixocHOBCHHH npH paoA^ Me? W awnpaanaoiofl 
Tpy6oft n KonoKHoft n yBcrowMBacr HanpHxeHHtt crparKBaHM«; BO3MomB0cn» upbmchchhh npo^nnbuw. 
xpy6. c^opMHpoBaHHbtx b 6yHTtJ, noascuuieT coKpanrrb bdcuh pcMotrra, yMCHbnmn» pacxoA wa-rcpHanoe h 
3aTparu npn pcwoRTe noapexACHHUx y^aexxos nnacrupRMK xoHerjHOfl jjmobi t npoK3BOAHTt, peuowr b 
cxBajKKHax na oHawrenbiitix rjiy6wiax, noBwctrrb HaAejaHocn, h AonroB«HOCTb orpcuoKTHpoBairaoro 
yuacTKa. 

npn ^opbmpoBaKMH 6yirra H3 npen/iaracwoft npo^vtnbHoft Tpy6w 3HaMnrcm«o CHumaxrrcH npoAonbHMc 
Ac4»puaqnH h cKpy*maaHne Tpy6bi, Tax xaa yxnaAKa bmtkob npoAontHOH TpytSbi npOH3BOAHTCH Ha A** 
onopw ynnrpcHHbtx MacreA KanneBxinHkix nonocTcft. 

Kpoue -roro, npwiaraeuwH np<4HjiB hmcct ^ocTaTO^Hyxi JRCcrxocTb. n npa <J»opMHpoBainm 6yirra hc 
npoMcxoAMT chomtfl ccHctom. a npn pa3MOTKC hc -rprfSyerc* flonoJiHUTOlbHbix oncpauHfl m o6opyAOBaHHH 
A/ih npaJOKH rpy6bi or cxpyuMBaHEVi. 

npcAnara"*" Tpy^a npn MaxcHManbHoft RowaiaxTHocTM ccvchhh hmcct HaatSonbinHC paAHycbi xpuBMSKbi 

(|K)pMbl CeVCKHH <J>aCOHH0P0 npCKjjUJlH. A VCM MCHbUJC XpHBJOHa <J»opMW CCMCHXH npO^HJl*. TCM MCHbOJC 

H3pacxoAooan pecypc n/iacnwHOCTH npn ^opMOBxe npo<J)WiH b CTaHC h npn paaaaHc cro b cxBajxHHC tcm 

MCHbOJC BC/IHMHHa OCTaTOMlIUX liajipHXtCHUfl - 

Ha ueprejxe woo6paL>*eKim npo<t>HjiKMaH Tpy6a nonepCKHoc ccmckmc. nfle I w 2 - xaiuiCBHAHbie nono<rru. 3 
coapHoA iiioe. ^ 
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^wTT^™^ • pacn "" > " tam - x "° P»«« crop*™ ot BeprvK^^ofl «* cJ*™ 



Tpyfeod ww™, > hx Hapy^Hwe noeepxHocn, Kan**™* «J^ZZ^£^^?Z^. 

W" 1 ** noDcpxHocTb sroft nanocnt BwyrpcHHcft noKpxHocrwo Tpy6Hoft oarorooui. 
np^tun^no rpyCy, nanp^ep, ho nonocoeoft 3anm>oKir nanyvayyr cn^n^ o6pa30M. 

i^T^XJ^T^^T^"^^ * 0pM0BBJ ' "P 0 *""" y^oe ycru^ar™^ 

mcxoah H3 Tpefiyewna rtowerpKH npo^iuiH rcmroro aranm. y^««BnHBajoT 

^^S^SX^^ 8 Ka/m6pOO0,In0ft ™« ™*U — * • - — „e 

An^TeTn'tX^^^' noCTyn " T na — «a ^ 

npo4>n7TbRyio Tpy6y nanynaiOT cne^yiom^u otfpaooM. 

Z.™™^™ * neaTb '- "Pyrnyio Tpy6y o npo^ttmipoBOMHOM crane npoflwrapyioT b npoWa™ c 

L 'P^KanHCpynr flo coothotdchmh paauepoa B x H, cootbctc^c^ 60 iTws 

mw. Hocne KajmepottH npn HwCxqnHuoc™ Tpy6a nocryuarr „a ycraitoBKy JuZZT^^ 

Tpy64 P"»«P»« 60,1 x 57.5 u* 6«na BcnonvjOBana ^ p^onra „e4r«n« cxBa*™ B 

P P ° «WHHH 60.1 X 573 MM. npH 3T0M 3a30p COCTaartHCT 28.9 MM. B mXKbMJIfaHoft TOvfir rJZr.™ 

TP *T' n °^ e PafniHpemw cxeKKa npo^unwoa Tpy6« (nnacropn) HaxomiTea » Mmi 
S^a^Br 1 ™^ "PB ^c*™ xax .^TT 
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Claims {OopMyna H3o6pex€Ha«|: 

ripo^wibifaji tT>y6a, rrpcKMymocrrocRwo coapMan, BbmanHeHHaH c $acoKHb£u ochchhgm npo^miH. 
oT/nraajoniajicsi tcu, *rro npo$K7ib Bwnojmcn b wrc, cuMMerpMUHofl KoutSKnaqKH H3 Tpex Kanneow^i&Lx 
nonocreft o6pa30Dainobix H3 Tpy&ioft oaroroaui, ppt H3 Koropux coapisxacaioTCfl uew^y co6ofi 
HapymHbam nooepxHocrraot yumpaaaxx Macrcfl c ^opunpoBajmeu ueM^y tmua Tpcrb«fl nonocnt. npw 
3T0w BHyrpcmoic noecpxMocTM AByx KarxneB»mHbix nonocrcH o6pa30DaHbi BHynrpcHHcu noocpXHOCTbio 
Tpy^HoA 3artrroBKJf, kx HapymKbie noecpxHOCTM crfpaoooaHb* HapywHofl noecpxHocrtJO Tpy6noft saroroBioi, 
a BHyTpCHHJiR noecpxHOCTb cpeAHcft nonocTH o6pa3QBaHa Hapyxutoft nooepxHocrtJo rpy^HOfl 3aroroBKJi. 
Hapyjuian noaepxHocn, yroft nanocxM o6pa30Bana miyTpeHHeft noacpXMOCTbio Tpy&ioft saroTOBRM . 
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(54) SHAPED PIPE 
(57) Abstract: 

Field: Pipe production. Substance of invention: The shaped pipe is a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact forming the third chamber, the 
internal surfaces of the first two guttiform chambers are formed by the internal surface of 
the pipe blank, their external surfaces are formed by that of the pipe blank, the internal 
surface of the middle chamber is formed by the external surface of the pipe blank, and the 
external surface of the middle chamber is formed by the internal surface of the pipe 
blank. 1 dwg 
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Description: 

The present invention relates to the plastic metal working industry and can be applied for 
the production of shaped pipes which are used as blanks for patches employed for sealing 
off injured water, oil and gas wells. 

A longitudinally corrugated multipath pipe is known, which is used as a prototype and 
which is formed from a round pipe blank by deforming (stretching) its cross section. By 
changing the pressure exerted by the rollers on the blank, and the number of rollers it is 
possible to use the same mandrel for making pipes of various shapes, which is especially 
important when making pipes to be used as patches for repairing casing strings. 

The drawback of such a pipe is a considerable strain at the bending points, which limits 
the possibility of expanding the patch in the casing string and produces higher shear 
stresses, and the presence of a large number of stress concentrators at the pipe bending 
points. 

The object of the present invention is to reduce the residual strain by reducing the shape 
curvature and the longitudinal strains in the pipe. 

This object is achieved as follows. The shaped pipe, preferably welded, is made as a 
symmetrical combination of three guttiform chambers formed from a pipe blank; the 
external surfaces of the broadened portions of two chambers are in contact so that they 
form the third chamber, the internal surfaces of the first two chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 

A large area of the proposed shaped pipe surface is part of a circumscribed circle, which 
greatly reduces the number of stress concentrators over the pipe perimeter, decreases the 
expansion forces and increases the section strength so that the pipes used as patches in 
repairing leaky casing strings are not damaged as a result of their expansion. Besides, 
lower residual stresses are produced at the welded joint after expanding the pipe in the 
well owing to the fact that the welded joint is located in the low strain zone and the rest 
of the perimeter (the guttiform chambers) is characterized by smooth transitions having 
small curvatures. 

The perimeter of the external surface of the shaped pipe is made somewhat larger than 
the internal. diameter of the casing string for the purpose of obtaining an interference fit, 
and the external circumscribed diameter is smaller than the internal diameter of the 
casing string to ensure an unobstructed lowering of the pipe into the well. 

The use of shaped pipes as patches which are installed in casing strings to eliminate 
defects (cracks, local penetration corrosion, perforations, wear, etc.) has a number of 
advantages over traditional methods: the production of a shaped pipe from a welded 
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blank makes it possible to greatly reduce the production expenses; due to the fact that a 
large part of the pipe perimeter is part of the circumscribed circle the number of 
concentrates is reduced, the area of contact between the straightened pipe and the casing 
string during expansion is increased and the shear stresses are reduced; the use of coiled 
shaped pipes makes it possible to decrease the repair time and reduce the consumption of 
materials and the repair costs when repairing damaged sections with the use of finite- 
length patches, to make repairs in wells at considerable depths and to increase the 
reliability and the service life of the repaired well section. 

When the proposed shaped pipe is coiled, the longitudinal strains and the pipe twisting 
are greatly reduced due to the fact that the longitudinal pipe coils are supported by the 
bearing surfaces of the broadened portions of the guttiform chambers. 

Besides, the proposed shaped pipe is sufficiently rigid, owing to which it does not lose its 
form while being coiled and no additional equipment and operations are needed to 
straighten the pipe while it is uncoiled. 

Having an exceptionally compact section, the proposed shaped pipe is characterized by 
very large radii of shaped section curvature. And the smaller shaped section curvature, 
the smaller plasticity reserve is consumed while shaping the pipe and while the pipe is 
expanded in a well and lower residual stresses are developed. 

The drawing shows a cross-section of the shaped pipe, where 1 and 2 are the guttiform 
chambers and 3 is the welded joint. 

The shaped pipe is a combination of two guttiform chambers 1 symmetrically located 
relative to the vertical axis of symmetry of the pipe and guttiform chamber 2 located 
between the chambers 1 along the vertical axis of symmetry. When the shaped pipe is 
made from a welded blank it is shaped so that the welded joint 3 is positioned along the 
above vertical axis of symmetry. 

The external surfaces of the broadened portions of the chambers 1 may be in contact with 
each other, and the chamber 2 is formed between them. The internal surfaces of the 
chambers 1 are formed by the internal surface of the pipe blank, and their external 
surfaces are parts of the external surface of the pipe blank. The internal surface of the 
chamber 2 is formed by the external surface of the pipe blank, and the external surface of 
this chamber is formed by the internal surface of the pipe blank. 

The shaped pipe is made, for instance, from skelp as follows. 

A round pipe is welded on a forming-and-welding mill, whereupon the round pipe is 
vertically upset on a shaping mill by means of horizontal rolls so that it acquires an 
intermediate shape and the chambers 1 are formed, whereupon the pipe is deformed by 
vertical rolls so that the third chamber — chamber 2 — is formed and the requisite shape 
section is obtained. 



il 
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The shaping characteristics for specific sections are selected so as to obtain the desired 
geometry of the finished product. 

After the shaped pipe intended for use as a patch for repairing a casing string is sized on a 
sizing stand this pipe is transferred to a coiler or cut to 6 to 12 m lengths. 

Shaped pipe coiling makes it possible to obtain a compact, tightly wound coil, increase 
the coiling density, considerably reduce longitudinal strains developing when the shaped 
pipe is loaded on the drum and facilitate servicing of extensive wells. The shape height H 
and its external circumscribed diameter B are 27 to 35% smaller than the internal 
diameter of the casing string to be repaired, which ensures an unobstructed lowering of 
the pipe into the well to the damaged area. 

The shaped pipe is made as follows. 

A round section pipe 89 mm in diameter and 3.5 mm in wall thickness is welded on a 
forming-and-welding mill from endless band. Following this, the round pipe is loaded on 
a shaping mill and a shaped pipe having the section shown in the drawing is made. The 
round pipe is vertically upset on the shaping mill by means of horizontal rolls so that two 
chambers 1 are formed, whereupon the pipe is deformed by vertical rolls so that the third 
guttiform chamber — chamber 2 — is formed. The pipe is sized on a sizing stand to the B x 
H size, i. e., 60.1 x 57.5 mm. If necessary, the sized pipe is transferred to a coiler. 

For example, a shaped pipe 60.1 x 57.5 mm in size is used for repairing an oil well. The 
shaped pipe 60.1 x 57.5 mm in size is lowered into the well containing a casing string 89 
mm in diameter so that the clearance is equal to 28.9 mm. An air pressure is developed in 
the shaped pipe and it is expanded with the result that the pipe is straightened and tightly 
pressed against the casing string. After expanding the shaped pipe (patch), its walls are 
compressed and the casing string walls are stretched. The contact stresses and the use of a 
packer ensure that the repaired section is reliably sealed off when both the internal and 
external pressures are acting on its walls. 

The use of shaped pipes as blanks for patches intended for repairing casing strings makes 
it possible to restore the well serviceability at a minimum cost. 

The invention is recommended for use in damaged gas and oil wells. 



RU 2091655 CI 



Claims: 

The shaped pipe, preferably welded, and having a shape section, comprises a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact so that they form the third 
chamber, the internal surfaces of the first two guttiform chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 



Drawings: 
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□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 
LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



